Effect of preoperative gabapentin on pain intensity and development of chronic pain after carpal tunnel syndrome surgical treatment in women: randomized, double-blind, placebo-controlled study Efeito da gabapentina pré-operatória na intensidade da dor e desenvolvimento de dor crônica após o tratamento cirúrgico da síndrome do túnel do carpo em mulheres: estudo randomizado duplo-cego controlado com placebo METHODS: Forty patients aged 18 years or over were randomized into two groups: Gabapentin Group received 600 mg of gabapentin preoperatively, one hour prior to surgery, and Control Group received placebo. All the patients received intravenous regional anesthesia comprising 1% lidocaine. Midazolam was used for sedation if needed. Paracetamol was administered for postoperative analgesia as needed. Codeine was used additionally if the paracetamol was insufficient. The following were evaluated: postoperative pain intensity (over a six-month period), incidence of postoperative neuropathic pain (over a sixmonth period), need for intraoperative sedation, and use of postoperative paracetamol and codeine. The presence of neuropathic pain was established using the DN4 (Douleur Neuropathique 4) questionnaire. Complex regional pain syndrome was diagnosed using the Budapest questionnaire. RESULTS: No differences in the need for sedation, control over postoperative pain or incidence of chronic pain syndromes (neuropathic or complex regional pain syndrome) were observed. No differences in postoperative paracetamol and codeine consumption were observed. CONCLUSIONS: Preoperative gabapentin (600 mg) did not improve postoperative pain control, and did not reduce the incidence of chronic pain among patients undergoing carpal tunnel syndrome surgery.
INTRODUCTION
Carpal tunnel syndrome surgery is usually a short outpatient procedure performed under intravenous regional anesthesia (IVRA). However, this type of anesthesia is unable to maintain postoperative analgesia. 1, 2 Many patients will develop chronic pain after hand surgery, especially complex regional pain syndrome, which is associated with neuropathic, inflammatory and sympathetic dysfunction mechanisms. 3, 4 Postoperative chronic pain (POCP) has been observed in more than 20% of patients after carpal tunnel release. 1, 5 The occurrence of postoperative acute pain is an important predictor for the development of chronic pain. Adequate analgesia in the acute postoperative phase reduces the risk of chronic pain. Effective postoperative analgesia is of major importance for preventing POCP. 6, 7 Gabapentin is known to reduce dorsal horn neuron excitability and central sensitization through various mechanisms. [8] [9] [10] A review of the literature suggested that the incidence of postoperative chronic pain was reduced through using gabapentin perioperatively. 11 However, a study on a single preoperative 300 or 600 mg dose of gabapentin prior to caesarean section did not show any improvement in pain control. 12 Therefore, the role of preoperative gabapentin for postoperative pain control remains a matter of controversy.
This study evaluated the effect of preoperative gabapentin on postoperative pain control and chronic pain incidence among patients undergoing carpal tunnel syndrome surgery under IVRA. The primary objective was to evaluate the effect of preoperative gabapentin on postoperative pain control. The secondary objectives were to investigate the incidence of chronic pain, and the adverse event profile of gabapentin and lidocaine.
METHODS
Ethics approval for this study was provided by the Ethics Committee of the Federal University of São Paulo under the number 0223/09.
The trial was registered at ClinicalTrials.gov (NCT01632215).
Study design
This was a prospective, randomized, double-blind study.
Place and setting
All patients underwent surgery performed using the 
Participants
The inclusion criteria were that the patients needed to be 18 years of age or older, of either gender, and presenting American Society The sample size was calculated using SPSS 17 for Windows.
A reduction of approximately two points or 30% in the numerical rating scale 14 for pain intensity represented a clinically important difference in chronic pain. 15 To optimize the relevance of the study findings, a three-point difference in a numerical pain intensity score was chosen to be a clinically meaningful endpoint.
For a power of 95% (beta), an alpha level of 5% and an estimated standard deviation of the population of 2.44, based on a preliminary evaluation, 16 the calculated sample size was 18 patients per group to demonstrate a three-point difference in the scores.
Randomization, allocation concealment and blinding
The patients were randomly assigned to one of two parallel groups in a 1:1 ratio, through using the computer program Randomizer. Opaque envelopes were prepared in accordance with the computer randomization and were numbered and sealed by a researcher who was not involved in patient assessment. Each envelope contained either a gabapentin or a placebo tablet and was stored at the research hospital, to be given to the research physician prior to each surgery. The gabapentin and placebo tablets were identical in order to maintain patients and researchers blinded to the randomization group. None of the participating physicians or the researchers involved in data collection were aware of the patient study-group randomization. Patients randomized to the Gabapentin Group received 600 mg of gabapentin 1 hour prior to surgery. Patients randomized to the Control Group received placebo.
All patients were asked about dizziness symptoms prior to the onset of anesthesia, and were subsequently assessed for behavioral changes.
Preoperative and operative procedures
Anesthesia, surgical procedure and patient follow-up were performed by the same research physicians for all patients. Routine monitoring by means of electrocardiogram (ECG), pulse oximetry and noninvasive blood pressure (NIBP) was conducted throughout the duration of patient anesthesia. IVRA was performed with 20 ml of 1% lidocaine, using two tourniquets, in accordance with the technique described by Bier. 2 In cases of persistent pain after IVRA, local infiltration of 1% lidocaine was performed and the total dose used was recorded. Midazolam was administered for sedation if needed, e.g. if the patient became agitated, and the total dose was recorded.
Paracetamol (maximum of 4 g/24 h) was given if postsurgical analgesia was required, for up to 6 months post-surgery, e.g. if patients reported moderate or severe pain, defined as a numerical scale score ≥ 4 (on a scale ranging from 1 to 10). Codeine (30 mg) was given if paracetamol was insufficient for pain control. The use of other drugs was not allowed for pain control during the follow-up period. The use of specific orthosis was not allowed prior to or after the procedure.
Outcomes (primary and secondary)
The primary outcome was pain intensity according to a numeri- which evaluates seven sensory symptoms and three signs on physical exam, indicated neuropathic pain for patients with a score ≥ 4, measured at different assessment points (before anesthesia and at 2 weeks, 1 month, 3 months and 6 months after surgery). Complex regional pain syndrome was diagnosed using the Budapest questionnaire 15 on scheduled assessment dates (2 weeks, 1 month, 3 months and 6 months after surgery).
Possible side effects were recorded.
Statistical analysis
SPSS 17 for Windows was used for the statistical analysis.
Parametric variables were expressed as means ± standard deviation (SD). Nonparametric variables were described as median, Fisher's test was used to evaluate occurrences of neuropathic pain and adverse effects, and the patients' baseline characteristics (diabetes and prior treatment for carpal tunnel disease).
The likelihood test was used to evaluate the electromyography grade of the carpal tunnel syndrome. Missing data were excluded from the analysis.
RESULTS
The patients' recruitment and allocation flowchart, according to the CONSORT guideline, is shown in Figure 1 . Twenty patients were excluded from the study: two due to arrhythmia, four due to myocardial ischemia and 14 due to opioid, anticonvulsant or antidepressant use. A total of 40 patients were included in the study, i.e. 20 in each group.
There were no differences in patient demographics, duration of surgery and anesthesia, need for midazolam use, carpal tunnel syndrome grade or previous diabetic status between the study groups ( Table 1) . Lidocaine supplementation was not required for any patient. All the patients were ASA I or II, with no difference between the groups (P = 0.642). All the patients were female. The postoperative assessments showed lower pain intensity scores in comparison with the preoperative baseline pain intensity within the same study groups, except for the T30 min assessment (McNemar's test, Table 2 ). However, there was no statistically significant difference in pain intensity scores over time in comparisons across study groups (Mantel-Haenszel test, Table 2 ). There was no statistically significant difference in the incidence of chronic neuropathic pain ( Table 3 ) or complex regional pain syndrome between the study groups ( Table 4) .
There was no difference in the use of paracetamol (Gabapentin Group: 24.6 ± 30.1 doses; 95% CI: 13.1 ± 48.1; and Control Group: 30.9 ± 36.9 doses; 95% CI: 9.6 -39.5; P = 0.572;
Student's t test) or codeine supplementation (Gabapentin Group: 0; Control Group: 1) over the six-month observation period between the study groups.
The adverse effects were similar at the preoperative assessment The demographic data were similar between the study groups. Interestingly, only female patients were included, despite no exclusion of male patients. This could be explained by the known higher prevalence of carpal tunnel syndrome in women. 5 Previous studies have shown that there is a reduced risk of POCP after other types of surgery with the use of gabapentin preoperatively. [17] [18] [19] In the current report, the observed incidence of POCP and CRPS was lower for the gabapentin group, but it did not reach statistical significance, despite a numerical difference.
Gabapentin was administered one hour prior to surgery to allow for drug absorption. 20 The use of a single 600 mg dose of gabapentin could explain the lack of efficacy observed. Pre and postoperative gabapentin administration could have prevented central sensitization from previous pain stimulus, surgical trauma and postoperative inflammation, and may have influenced the outcomes.
However, the use of 600 mg of gabapentin preoperatively followed by two-day maintenance had no beneficial effect after total knee arthroplasty. 21 Also, two study reviews were unable to demonstrate that preoperative gabapentin was effective for prevention of postoperative chronic pain, 22 even at a higher dose (1200 mg). 23 However, it should be noted that there was a difference in surgical trauma between those studies and the current report.
A study by Pandey et al. 24 demonstrated that there was lower opioid consumption and reduced pain scores through using a single The duration of the surgical procedure is known to have an impact on the development of POCP. Procedures that last longer than three hours have been correlated with an increased risk of POCP. 27 However, the total duration of the surgical procedure in the current study was shorter than three hours, which may have contributed towards reduced incidence of POCP.
Brogly et al. 17 demonstrated that there was lower incidence of POCP through using preoperative gabapentin prior to thyroidectomy. 17 The current report only assessed patients until six months of follow-up. However, evaluation after six months would most likely not find any differences in POCP, given that the pain intensity was already mild in both groups at six months.
Surgical procedures that may cause nerve injury have also been correlated with POCP. 1 Previous studies have reported a wide range of POCP (5 to 80%), which may be related to different definitions in the various studies. 28, 29 Study design, POCP assessment and interpretation of results may also contribute towards this variability. 28 The incidence of POCP found in this report was higher than what was previously described. 1 The observed incidence of POCP was 27.8% and 36.8% at three months, and 22.2% and 26.3% at six months, for G1 and G2, respectively, compared with 21% and 12% at three and six months reported by Yung et al. 1 was no need for additional anesthesia in this study. Also, no sedation was required since it is a fast procedure associated with low levels of patient distress.
However, its analgesic effect is limited to the duration of tourniquet use. Additional medication is usually necessary in order to maintain postoperative analgesia, 2 and this was implemented through using paracetamol and codeine. The use of preoperative gabapentin did not affect postoperative analgesic consumption. Allocation Excluded (n = 60) Not meeting inclusion criteria (n = 20) (2 due to arrhythmia, 4 due to myocardial ischemia and 14 due to using opioids, anticonvulsants or antidepressants) Declined to participate (n = 0)
Also, there was no difference in the reported side effects between the groups, as demonstrated by others. 9, 30 Common lidocaine-related side effects (e.g. metallic taste, oral paresthesia and tinnitus) were also not increased through using gabapentin.
LIMITATIONS OF THE STUDY
Gabapentin was given as a single preoperative dose, which may have been insufficient to reduce central sensitization and development of POCP. Use of gabapentin and other neuromodulatory drugs was not allowed for treating POCP, which may have contributed towards higher incidence of chronic pain. Additionally, this was a single-center study, which may limit the applicability of our results.
CONCLUSION
In conclusion, there was no difference in postoperative pain intensity through using a single 600 mg gabapentin dose after open carpal tunnel release surgery.
Further studies are needed in order to determine the best perioperative gabapentin regimen for postoperative pain control and prevention of postoperative chronic pain syndrome after carpal tunnel surgery.
